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[Abstract] 
[Problem] 

To enable printing of various types of numbers by a 
single printing operation, so as to improve printing 
precision and considerably reduce costs. 
[Solving Means] 

An inspection rotary printing press is provided with 
an inspecting section 2, wherein a first inspecting 
cylinder 10, a surface inspecting camera 11 corresponding 
thereto, a second inspecting cylinder 12 and a back side 
inspecting camera 13 corresponding thereto are provided, 
and a printing section 3 for conducting printing on a 
sheet 5 inspected by the inspecting section 2 . The 
printing section 3 is provided with a first impression 
cylinder 14 which winds the sheet 5 received from the 
second inspecting cylinder 12 around a peripheral surface 
and delivers it, a stamping cylinder 15 for printing 
stamps on the sheet 5, first and second number cylinders 
16 and 17 for printing numbers on the sheet 5, a delivery 
cylinder 18 opposed to and contacting the first 
impression cylinder 14 for conveying the sheet 5, a 
second impression cylinder 19 opposed to and contacting 
the delivery cylinder 18 for winding the sheet 5 around a 
peripheral surface thereof and delivering it, and third 
and fourth number cylinders 20 and 21 for printing 
numbers on the sheet 5 . 
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[Scope of Claim for Patent] 
[Claim 1] 

An inspection rotary printing press comprising: 

an inspecting section, wherein the inspecting 
section includes a first inspecting cylinder for 
conveying a sheet while holding and winding the sheet 
around a peripheral surface of the first inspecting 
cylinder, a first inspecting device arranged in 
opposition to the peripheral surface of the first 
inspecting cylinder for inspecting the sheet conveyed by 
the first inspecting cylinder, a second inspecting 
cylinder arranged in opposition to the first inspecting 
cylinder for conveying the sheet received from the first 
inspecting cylinder while winding the sheet around a 
peripheral surface of the second inspecting cylinder, and 
a second inspecting device arranged in opposition to the 
peripheral surface of the second inspecting cylinder for 
inspecting the sheet conveyed by the second inspecting 
cylinder; and 

a printing section for conducting printing on the 
sheet inspected by the inspecting section, wherein the 
printing section includes 

a first impression cylinder arranged in opposition 
to the second inspecting cylinder, which winds the sheet 
received from the second inspecting cylinder around a 
peripheral surface and delivers it, 

a stamping cylinder for printing stamps on the sheet 
conveyed by the first impression cylinder, 

first and second number cylinders for printing 
numbers on the sheet conveyed by the first impression 
cylinder, 

a delivery cylinder opposed to and contacting the 
first impression cylinder for conveying the sheet 
received from the first impression cylinder, 

a second impression cylinder opposed to and 
contacting the delivery cylinder for winding the sheet 
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around a peripheral surface thereof and delivering it, 
and 

third and fourth number cylinders for printing 
numbers on the sheet conveyed by the second impression 
cylinder . 

[Detailed Description of the Invention] 
[0001] 

[Technical Field of the Invention] 

The present invention relates to an inspection 
rotary printing press for inspecting a sheet and printing 
numbers and stamps on the sheet . 
[0002] 
[Prior Art] 

When marketable securities and others are printed, 
stamps and numbers are additionally printed on a sheet on 
which patterns have already been printed. In this type 
printed matter, patterns are previously printed on the 
sheet with a printing press used for printing patterns. 
Then, it is inspected to determine whether or not the 
patterns have been well printed. After that, stamps and 
numbers are printed on the sheet which has passed the 
inspection so as to avoid the occurrence of disturbance 
in management and to avoid the generation of a printed 
matter of inferior quality. 
[0003] 

An inspection rotary printing press of the prior art 
comprises: a sheet supply section for supplying a sheet, 
on which patterns have already been printed, to the 
printing press; an inspecting section, wherein the 
inspecting section includes a first inspecting cylinder 
for conveying a sheet while holding and winding the sheet 
around a peripheral surface of the first inspecting 
cylinder, a first inspecting device arranged in 
opposition to the peripheral surface of the first 
inspecting cylinder for inspecting the sheet conveyed by 
the first inspecting cylinder, a second inspecting 
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cylinder arranged in opposition to the first inspecting 
cylinder for conveying the sheet received from the first 
inspecting cylinder while winding the sheet around a 
peripheral surface of the second inspecting cylinder, and 
a second inspecting device arranged in opposition to the 
peripheral surface of the second inspecting cylinder for 
inspecting the sheet conveyed by the second inspecting 
cylinder; a printing section to conduct printing on the 
sheet inspected by the inspecting section; and a sheet 
discharge section for discharging the sheet on which 
printing has been conducted in the printing section. The 
first inspecting device inspects the surface side of the 
sheet and the second inspecting device inspects the back 
side of the sheet. The sheet which has passed this 
inspection is conveyed to the printing section and stamps 
and numbers are printed on the sheet. Then, the sheet is 
conveyed to the sheet discharge section. 
[0004] 

When the sheet is judged to be an article of 
inferior quality of printing, although it is conveyed to 
the printing section, printing is not conducted on the 
sheet there but the sheet is conveyed to the sheet 
discharge section. In the sheet discharge section, the 
defectively printed sheet is discharged to a place 
different from a place of the sheet which has passed the 
inspection. 
[0005] 

The printing section includes: an impression 
cylinder for conveying the sheet while holding and 
winding the sheet around the cylinder; two transfer 
cylinders arranged in opposition to this impression 
cylinder for conducting printing on the sheet conveyed by 
the impression cylinder; and an ink device for supplying 
ink to each transfer cylinder. When this transfer 
cylinder is made to be a stamp cylinder, stamps can be 
printed on the sheet. When this transfer cylinder is 
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made to be a number cylinder, numbers can be printed on 
the sheet . 
[0006] 

In this conventional inspection rotary printing 
press, a means for conveying a sheet from the inspecting 
section to the printing section includes: a sheet taking 
cylinder, the peripheral surface of which is opposed to 
the cylinder of the inspecting section; a sheet supplying 
section which is opposed to the peripheral surface of the 
cylinder of the printing section; sprockets provided on 
the respective shafts of the sheet taking cylinder and 
the sheet supplying cylinder; a conveyance chain provided 
between the sprocket on the sheet taking cylinder side 
and the sprocket on the sheet supplying cylinder side; 
and pawl rods, which are supported by the conveyance 
chain at regular intervals, for gripping the forward end 
portion of the sheet. 
[0007] 

The number cylinder includes: a shaft which is 
driven while being rotated; and a disk- shaped mount ring, 
which is fixed to the shaft, having a plurality of 
numbering devices arranged on the outer circumference. A 
plurality of mount rings having the numbering devices are 
arranged in the axial direction of this shaft. Due to 
the foregoing, a plurality of numbering devices are 
respectively arranged in the numbering cylinder in the 
circumferential and the axial direction. Therefore, on 
the sheet conveyed by the impression cylinder, numbers 
can be printed at a plurality of positions in the 
longitudinal and the axial direction. 
[0008] 

[Problems to be Solved by the Invention] 

However, in the conventional inspection rotary 
printing press, the following problems may be 
encountered. In the conventional inspection rotary 
printing press, a sheet inspected by the inspecting 
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section is conveyed to the printing section by the pawl 
rods provided on the chain. Therefore, the gripping 
precision of gripping the sheet with the pawl rods is not 
good. Therefore, the printing position of the sheet, 
which has been judged to be normal by the inspecting 
section, deviates from the normal position. 
[0009] 

When one of the two transfer cylinders of the 
printing section is made to be a stamping cylinder and 
the other of the two transfer cylinders of the printing 
section is made to be a numbering cylinder, the following 
problems may be encountered. Although stamps and numbers 
are printed by a single printing operation, the numbers 
are printed by only one numbering cylinder. Therefore, 
in the case where positions, at which the numbers are 
printed, are located close to each other, especially in 
the case where the same patterns are arranged on one 
sheet in the longitudinal and the lateral direction and 
in the case where stamps and a plurality of numbers are 
printed on each pattern, even if the adjoining numbering 
devices are made to come close to each other in the 
circumferential and the axial direction, it is impossible 
to make the adjoining numbering devices come close to 
each other exceeding the size of the numbering device. 
Therefore, it is impossible to cope with a case in which 
an interval (pitch) between the adjoining numbering 
positions in the longitudinal and the lateral direction 
is very small. In this case, numbers must be further 
printed with another numbering printing press. 
Accordingly, there is a possibility that the printing 
position deviates from the normal position, which 
deteriorates the printing precision. Further, it becomes 
necessary to install another numbering printing press, 
which increases the installation space and the cost. 
Even when both of the two transfer cylinders are made to 
be numbering cylinders, since a large number of number 



6 



printing positions are provided on one sheet, in the case 
where these large number of number printing positions are 
located close to each other, even if two numbering 
cylinders are used, it is impossible to cope with the 
circumstances. Further, it is necessary to provide 
another printing press for printing the stamps. 
Accordingly, problems may be encountered in printing 
precision, the printing space and the printing cost. 
[0010] 

An object of the present invention is to provide an 
inspection rotary printing press characterized in that: a 
sheet can be delivered with high precision; and various 
types of numbers can be printed by a single printing 
operation with high precision so that the printing cost 
can be substantially reduced. 
[0011] 

[Means for Solving the Problems] 

In order to accomplish the above object, an 
inspection rotary printing press of the present invention 
comprises: an inspecting section, wherein the inspecting 
section includes a first inspecting cylinder for 
conveying a sheet while holding and winding the sheet 
around a peripheral surface of the first inspecting 
cylinder, a first inspecting device arranged in 
opposition to the peripheral surface of the first 
inspecting cylinder for inspecting the sheet conveyed by 
the first inspecting cylinder, a second inspecting 
cylinder arranged in opposition to the first inspecting 
cylinder for conveying the sheet received from the first 
inspecting cylinder while winding the sheet around a 
peripheral surface of the second inspecting cylinder, and 
a second inspecting device arranged in opposition to the 
peripheral surface of the second inspecting cylinder for 
inspecting the sheet conveyed by the second inspecting 
cylinder; and a printing section for conducting printing 
on the sheet inspected by the inspecting section, wherein 
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the printing section includes a first impression cylinder 
arranged in opposition to the second inspecting cylinder, 
which winds the sheet received from the second inspecting 
cylinder around a peripheral surface and delivers it, a 
stamping cylinder for printing stamps on the sheet 
conveyed by the first impression cylinder, first and 
second number cylinders for printing numbers on the sheet 
conveyed by the first impression cylinder, a delivery 
cylinder opposed to and contacting the first impression 
cylinder for conveying the sheet received from the first 
impression cylinder, a second impression cylinder opposed 
to and contacting the delivery cylinder for winding the 
sheet around a peripheral surface thereof and delivering 
it, and third and fourth number cylinders for printing 
numbers on the sheet conveyed by the second impression 
cylinder . 
[0012] 

Due to the foregoing, after a sheet has been 
inspected on its surface side and back side by the 
inspecting section, the sheet is delivered from the 
second inspecting cylinder to the first impression 
cylinder of the printing section. In the printing 
section, stamps and the first and the second number are 
printed. After that, the sheet is delivered to the 
second impression cylinder through the delivery cylinder. 
On the second impression cylinder, the third and the 
fourth number are printed. 
[0013] 

[Best Mode for Carrying Out the Invention] 

Referring to the drawings, an embodiment of the 
inspection rotary printing press of the present invention 
will be explained in detail as follows. 

[0014] 

[Embodiment] 
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Fig. 1 is an overall arrangement view briefly 
showing an embodiment of the inspection rotary printing 
press of the present invention. 
[0015] 

As shown in Fig. 1, the inspection rotary printing 
press includes a sheet supply section 1, an inspecting 
section 2, a printing section 3, a sheet discharge 
section 4 and another auxiliary device. 
[0016] 

This embodiment exemplarily shows an inspection 
rotary printing press for additionally printing serial 
numbers and stamps on a sheet on which patterns are 
printed. In the sheet supply section 1, a sheet piling 
table 6 is provided on which a large number of sheets, on 
which a plurality of patterns have already been printed, 
are piled up. Sheets 5, which are piled on the sheet 
piling table 6, are sucked one by one by a sucking device 
(not shown) and sent onto a feeder board 7. After that, 
the sheets 5 are supplied to the inspecting section 2 by 
a swing device 8 through a delivery cylinder 9. 
[0017] 

The inspecting section 2 includes: a first 
inspecting cylinder 10 for conveying the sheet 5 while 
holding and winding it around a peripheral surface of the 
first inspecting cylinder 10; a surface side inspection 
camera 11, which is a first inspecting device and is 
arranged in opposition to the peripheral surface of the 
first inspecting cylinder 10, for inspecting the sheet 5 
conveyed by the first inspecting cylinder 10; a second 
inspecting cylinder 12, which is arranged in opposition 
to the first inspecting cylinder 10, for conveying the 
sheet 5 which is received from the first inspecting 
cylinder 10 while winding the sheet 5 around a peripheral 
surface of the second inspecting cylinder 12; and a back 
side inspection camera 13, which is a second inspecting 
device and arranged in opposition to the peripheral 
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surface of the second inspecting cylinder 12, for 
inspecting the sheet 5 conveyed by the second inspecting 
cylinder 12 . 
[0018] 

The printing section 3 includes: a first impression 
cylinder 14, which is arranged in opposition to the 
second inspecting cylinder 12, for conveying the sheet 5 
received from the second inspecting cylinder 12 while 
winding the sheet 5 on a peripheral surface of the first 
impression cylinder 14; a stamping cylinder 15 for 
printing stamps on the sheet 5 conveyed by the first 
impression cylinder 14; first and second number cylinders 
16, 17 for printing numbers on the sheet 5 conveyed by 
the first impression cylinder 14; a delivery cylinder 18, 
which is arranged in opposition to the first impression 
cylinder 14, for conveying the sheet 5 received from the 
first impression cylinder 14; a second impression 
cylinder 19, which is arranged in opposition to the 
delivery cylinder 18, for conveying the sheet 5 received 
from the delivery cylinder 18 while winding around a 
peripheral surface of the second impression cylinder 19; 
and third and fourth numbering cylinders 20, 21 for 
printing numbers on the sheet 5 conveyed by the second 
impression cylinder 19. 
[0019] 

In the example shown in the drawing, the first 
impression cylinder 14 and the second impression cylinder 
19 are arranged in a direction perpendicular to the floor 
face while the delivery cylinder 18 is being interposed 
between the first impression cylinder 14 and the second 
impression cylinder 19. Diameters of the first 
impression cylinder 14, the second impression cylinder 
19, the first inspecting cylinder 10 and the second 
inspecting cylinder 12 are twice as large as the 
diameters of the first to the fourth numbering cylinders 
16, 17, 20, 21. 
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[0020] 

Shaft end portions of the stamping cylinder 15 and 
the first to the fourth numbering cylinders 16, 17, 20, 
21 are supported by eccentric bearings (not shown) 
rotated by drive means not shown. These stamping 
cylinder 15 and the first to the fourth numbering 
cylinders 16, 17, 20, 21 are detachably provided with 
respect to the respectively corresponding first 
impression cylinder 14 and the second impression cylinder 

19. In the case where the surface side inspection camera 
11 or the back side inspection camera 13 detects a 
defective sheet, these stamping cylinder 15 and the first 
to the fourth numbering cylinders 16, 17, 20, 21 are 
separated from the impression cylinders while the 
defective sheet is passing through the impression 
cylinders. After the defective sheet has passed through 
the impression cylinders, the stamping cylinder 15 and 
the first to the fourth numbering cylinders 16, 17, 20, 
21 are contacted with the impression cylinders. 

[0021] 

The first to the fourth numbering cylinders 16, 17, 

20, 21 are numbering cylinders commonly used which have a 
plurality of numbering devices arranged in the 
circumferential direction through a mount ring (not 
shown) . The first to the fourth numbering cylinders 16, 
17, 20, 21 are composed as follows. Each numbering 
cylinder is driven by a number feeding mechanism arranged 
at the shaft end portion, so that the numbers can be fed 
by each revolution of the numbering cylinder. At the 
time of detecting a defective sheet, only when the 
defective sheet passes, feeding of the numbers is 
stopped . 

[0022] 

In the drawing, reference numeral 22 is an inker 
having an inkpot and a large number of rollers for 
supplying ink to the stamping cylinder 15. Reference 
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numerals 23a, 23b are inkers respectively having an 
inkpot and a large number of rollers for supplying ink to 
the first and the second numbering cylinders 16, 17 and 
the third and the fourth numbering cylinders 20, 21. 
[0023] 

In the example shown in the drawing, the inker 22 
for stamping is arranged on a frame 24 of the printing 
press. The inkers 23a, 23b for numbering are supported 
by a movable frame 25. When each numbering cylinder 16, 
17, 20, 21 is operated for attaching or detaching the 
numbering device or for cleaning or positioning the 
numbering device, each inker can be retracted backward. 
[0024] 

The second impression cylinder 19 is opposed to a 
sheet discharge cylinder 26. Between a sprocket 27, the 
axis of which is the same as the axis of the sheet 
discharge cylinder 26, and a sprocket 28 arranged at the 
end portion of the sheet discharge section 4, a pair of 
sheet discharge chains 2 9 are provided, wherein one chain 
is provided on the right and the other chain is provided 
on the left. On pawl shafts supported between the pair 
of sheet discharge chains 2 9 at regular intervals, a 
plurality of sheet discharge pawls 30 are arranged in 
parallel. Therefore, the sheet 5 held by the pawls of 
the second impression cylinder 19 is received in 
cooperation with the sheet discharge cylinder 26 and sent 
to the sheet discharge section 4 by the conveyance 
conducted by the sheet discharge chain 29. The conveyed 
sheet is selectively discharged onto one of the three 
piles 31a, 31b, 31c. In this connection, the two piles 
31a, 31b, which are arranged in the first stage, are used 
for discharging the normal sheet 5. One pile 31c, which 
is arranged in the latter stage, is used for discharging 
a defective sheet. 
[0025] 
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since the printing press is composed as described 
above, a surface side of the sheet 5, which has been sent 
from the sheet supply section 1 to the inspecting section 
2, is inspected by the surface side inspection camera 11 
on the first inspecting cylinder 10. After that, the 
sheet 5 is delivered to the second inspecting cylinder 
12. On the second inspecting cylinder 12, a back side of 
the sheet 5 is inspected by the back side inspection 
camera 13 . 
[0026] 

Next, the sheet 5 is directly delivered from the 
second inspecting cylinder 12 to the first impression 
cylinder 14 of the printing section 3. On the first 
impression cylinder 14, stamp printing is conducted by 
the stamping cylinder 15 and the first and the second 
number printing are conducted by the first numbering 
cylinder 16 and the second numbering cylinder 17. 
[0027] 

Next, the sheet 5 is delivered to the second 
impression cylinder 19 through the delivery cylinder 18. 
On the second impression cylinder 19, the third and the 
fourth number printing are conducted by the third 
numbering cylinder 2 0 and the fourth numbering cylinder 
21 . 
[0028] 

Next, the sheet 5 is delivered to the sheet 
discharge cylinder 26. From the sheet discharge cylinder 
26, the sheet 5 is conveyed to the sheet discharge 
section 4 by the sheet discharge chain 2 9 and discharged 
onto the pile 31a arranged in the first stage. When the 
pile 31a in the first stage is fully loaded with the 
sheets, the sheets are discharged onto the pile 31b in 
the next stage. While the sheets are being discharged 
onto the pile 31b in the next stage, the pile 31a in the 
first stage is conveyed outside the printing press and 
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replaced with an empty pile 31a so as to prepare the next 

sheet to be discharged. 

[0029] 

The aforementioned printing operation is conducted 
in the case where normal patterns are printed on the 
sheet 5. However, in the case where a defective sheet is 
supplied to the inspecting section 2, for example, in the 
case where a sheet, on which the printed patterns have 
been duplicated, is supplied to the inspecting section 2, 
even if the defective portion is on either the surface 
side or the back side, the surface side inspection camera 
11 or the back side inspection camera 13 detects the 
defective sheet. 
[0030] 

In this case, only when the defective sheet passes 
through, the control means separates the stamping 
cylinder 15 and the first to the fourth cylinder 16, 17, 
20, 21 from the first impression cylinder 14 and the 
second impression cylinder 19. At the same time, in the 
first to the fourth numbering cylinder 16, 17, 20, 21, 
the numbering devices stop feeding the numbers as 
described before. 
[0031] 

As described above, in the present embodiment, the 
sheet 5 is delivered from the inspecting section 2 to the 
printing section 3 between the delivery cylinders. 
Therefore, the delivery precision is high. Accordingly, 
the printing precision is enhanced. 
[0032] 

Stamps and numbers can be printed by a single 
printing operation. Further, concerning the printing of 
numbers, it is possible to print various types of numbers 
without being restricted by positions at which the 
numbers are printed. Accordingly, the printing precision 
can be enhanced. Since another printing press is not 
used, it is unnecessary to ensure a space in which the 
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printing press is installed, which substantially reduces 
the cost. 
[0033] 

The first impression cylinder 14 and the second 
impression cylinder 19 are arranged in a direction 
perpendicular to the floor face while the delivery 
cylinder 18 is being interposed between the first 
impression cylinder 14 and the second impression cylinder 
19. Accordingly, the first to the fourth numbering 
cylinders 16, 17, 20, 21 are arranged in a direction 
perpendicular to the floor face. Therefore, the first to 
the fourth numbering cylinders 16, 17, 20, 21 can be 
easily attached, detached, cleaned and positioned. 
[0034] 

Diameters of the first impression cylinder 14, the 
second impression cylinder 19, the first inspecting 
cylinder 10 and the second inspecting cylinder 12 are 
twice as large as the diameters of the first to the 
fourth numbering cylinders 16, 17, 20, 21. Therefore, 
until the sheet 5 comes to a position where printing is 
conducted by the stamping cylinder 15 after the sheet 5 
has passed through a position where it is inspected by 
the back side inspection camera 13, it is judged whether 
or not printing has been properly conducted and it 
becomes possible to prevent the occurrence of malfunction 
of the printing press. 
[0035] 

In this connection, it should be noted that the 
present invention is not limited to the above specific 
embodiment and variations can be made without departing 
from the scope and spirit of the present invention. 
[0036] 

[Effect of the Invention] 

As explained above, the present invention provides 
an inspection rotary printing press comprising: an 
inspecting section, wherein the inspecting section 
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includes a first inspecting cylinder for conveying a 
sheet while holding and winding the sheet around a 
peripheral surface of the first inspecting cylinder, a 
first inspecting device arranged in opposition to the 
peripheral surface of the first inspecting cylinder for 
inspecting the sheet conveyed by the first inspecting 
cylinder, a second inspecting cylinder arranged in 
opposition to the first inspecting cylinder for conveying 
the sheet received from the first inspecting cylinder 
while winding the sheet around a peripheral surface of 
the second inspecting cylinder, and a second inspecting 
device arranged in opposition to the peripheral surface 
of the second inspecting cylinder for inspecting the 
sheet conveyed by the second inspecting cylinder; and a 
printing section for conducting printing on the sheet 
inspected by the inspecting section, wherein the printing 
section includes a first impression cylinder arranged in 
opposition to the second inspecting cylinder, which winds 
the sheet received from the second inspecting cylinder 
around a peripheral surface and delivers it, a stamping 
cylinder for printing stamps on the sheet conveyed by the 
first impression cylinder, first and second number 
cylinders for printing numbers on the sheet conveyed by 
the first impression cylinder, a delivery cylinder 
opposed to and contacting the first impression cylinder 
for conveying the sheet received from the first 
impression cylinder, a second impression cylinder opposed 
to and contacting the delivery cylinder for winding the 
sheet around a peripheral surface thereof and delivering 
it, and third and fourth number cylinders for printing 
numbers on the sheet conveyed by the second impression 
cylinder. Accordingly, the sheet can be delivered with 
higher precision. Further, it becomes possible to print 
various types of numbers by a single printing operation. 
Therefore, printing can be conducted with higher 



16 



accuracy. Further, it is unnecessary to use another 
printing press and the cost can be substantially reduced. 

[Brief Description of the Drawings] 

[Fig. 1] 

Fig. 1 is an overall arrangement view briefly 
showing the first embodiment of the inspection rotary 
printing press of the present invention. 
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